We have synthesized and developed single crystals of the title compound (E)-3-(3-(4-fluorophenyl)-1-isopropyl-1H-indol-2-yl) acrylaldehyde, which is a key intermediate of anti-cholesterol fluvastatin drug. It crystallized under orthorhombic system with a space group Pna2 1 . The dihedral angle between the indole mean plane and 4-F-phenyl ring was observed to be 111.5 (3)˚ in the title molecule. Further, strong hydrogen bonds were not found in the crystal structure.
Introduction
Indole and its derivatives have been a topic of research interest and continue to be one of the dynamic areas of heterocyclic chemistry, particularly due to their natural occurrence and pharmacological activities [1] . A large number of indole derivatives are at the fore as pharmacologically active lead compounds for drug development [2] . Many drugs contain indole moiety, either as a basic prototype or as an attached group to invoke particular properties [3] . The incorporation of indole nucleus, a biologically accepted pharmacophore in medicinal compounds, has made it versatile heterocyclic possessing wide spectrum of biological activities [4, 5] like anticancer, antimicrobial, anti-HIV, antitubercular, antiviral, antidepressant, cardiovascular activity, antihypertensive, etc., [6] [7] [8] [9] . Furthermore, fluvastatin, which is a synthetic member of the statin class, contains indole moiety in its molecular makeup and the title molecule is its key intermediate.
In the course of synthesizing some fluvastatin derivatives, we have developed single crystals of key intermediate, (E)-3-(3-(4-fluorophenyl)-1-isopropyl-1H-indol-2-yl) acrylaldehyde and its molecular structure were determined. In the present paper, we report the synthesis, characterization by FTIR, 1 H NMR and 13 C NMR and its crystal properties.
Experimental

Synthesis of the Title Compound
The title compound (E)-3-(3-(4-fluorophenyl)-1-isopropyl-1H-indol-2-yl) acrylaldehyde was synthesized by following the reported method [10, 11] . Friedel-Crafts condensation of fluorobenzene with chloroacetyl chloride in the presence of AlCl 3 gave 4-Fluoro phenacyl chloride. Phenacyl chloride was then condensed with N-isopropylaniline in the presence of DMF to yield 1-(4-fluorophenyl)-2-(isopropyl(phenyl)amino) ethanone. Further, this was cyclized by means of ZnCl 2 to yield 3-(4-fluorophenyl)-1-isopropyl-1H-indole. The condensation of 3-(4-fluorophenyl)-1-isopropyl-1H-indole with 3-(Nmethyl-N-phenylamino) acrolein in the presence of POCl 3 in acetonitrile yielded the title compound. The synthetic route for the synthesis of title compound is portrayed in Scheme 1. The title compound was characterized by FT-IR, 1 H NMR and 13 C NMR spectra. Further, pale yellow colored crystals suitable for X-ray diffraction analysis were grown by slow evaporation of a dilute solution of title compound in chloroform (m. p.136˚C -138˚C) at room temperature. a melting point apparatus of Concord Instruments (P) Ltd., Bangalore and is uncorrected. The IR absorption spectrum was recorded on a Shimadzu FT-IR-8400S Spectrophotometer using KBr pellets and is reported as wave numbers (ν cm −1 ). The 1 H NMR spectrum was determined on a Bruker AV400 II at 400 MHz. The 13 C NMR spectrum was recorded on Bruker DSX-300(S) AV-III 400(L) model at 100 MHz. All materials were purchased from commercial companies and are used directly. The solvents were dried by refluxing with appropriate drying agents and distilled before use.
Single-Crystal X-Ray Crystallography
Pale yellow colored crystals of the size of 0.30 × 0.20 × 0.20 mm was selected for data collection under a polarizing microscope and it was mounted on glass fiber for X-ray diffraction data collection. The high resolution Xray diffraction data sets were collected on a Bruker SMART APEX2 CCD Diffractometer using Mo K α radiation (λ = 0.71073 Å) at ambient temperature. The crystal-to-detector distance was fixed at 40 mm. The diffraction data have been scaled for absorption effect by the multi-scanning method. The total exposure time was 0.98 h. The frames were integrated with the Bruker SAINT Software package using a narrow-frame algorithm. The structure was solved and refined using the Bruker SHELXTL [12] Software Package, using the space group Pna2 1 , with Z = 4 for the formula unit, C 20 H 18 FNO. The ORTEP, packing and planes diagrams are generated using the Mercury 3.1.
Results and Discussion
Crystal Structure
The integration of the crystal data of the title compound (E)-3-(3-(4-fluorophenyl)-1-isopropyl-1H-indol-2-yl) acrylaldehyde using an orthorhombic unit cell yielded a total of 5558 reflections to a maximum θ angle of 23.92˚ (0.88 Å resolution), of which 2408 were independent (average redundancy 2.308, completeness = 99.5%, R int = 2.25%, R sig = 2.93%) and 2108 (87.54%) were greater than 2σ(F 2 ). The final cell constants of a = 12.4637(4) Å, b = 9.9386(3) Å, c = 13.0272(3) Å, volume = 1613.70(8) Å 3 , are based upon the refinement of the XYZ-centroids of 1826 reflections above 20 σ(I) with 6.10˚ < 2θ < 47.84˚. Data were corrected for absorption effects using the multi-scan method (SADABS). The ratio of minimum to maximum apparent transmission was 0.978. The crystal data and structure refinement parameters are given in Table 1 .
The final anisotropic full-matrix least-squares refinement on F 2 with 210 variables converged at R1 = 4.26%, for the observed data and wR2 = 8.48% for all data. The goodness-of-fit was 1.028. The largest peak in the final 
Molecular Skeleton
The structure of the compound consisted of butenal and fluorobenzene fragments that connected to N-isopropylindole moiety. The ORTEP diagram of the title compound is given in Figure 1 . The 4-F-phenyl ring C4-C3 form dihedral angle with the mean plane of the nine membered indole ring system was 111.5 (3)˚ (Figure 2) . The sum of the bond angles around N1 [359.9 (3)˚] indicated sp 2 hybridization [13] . The packing diagram (Figure 3 ) of the title molecule showed 4 molecules pack in a unit cell and no strong hydrogen bonds in the crystal structure were observed. However, weak inter molecular hydrogen bonds observed between C11H11···O1 by a distance of 2.692 Å are shown in Figure 4 . All bond lengths and bond angles are in normal ranges and are given in Table 2 . Atomic coordinates and equivalent isotropic displacement parameters are shown in Table 3 . Anisotropic dis-placement parameters are shown in Table 4 . Hydrogen coordinates and isotropic displacement parameters are shown in Table 5 . Torsion angles are shown in Table 6 .
3.3.3.
13
C NMR Spectrum The 13 C NMR of the title compound exhibited a signal at δ 194.02 ppm for carbonyl carbon of the aldehyde group. The low intensity signal at δ 162.62 ppm was assigned to C1 carbon attached fluorine atom and the methyl carbons were observed at δ 21.37 ppm. The signal at δ 47.39 ppm was attributed to CH carbon of the isopropyl group. The peaks appeared between δ 112.60 -160.20 ppm were assigned to aromatic and vinylic carbon atoms. 13 
Spectral Studies
FTIR Spectrum
The FT-IR spectrum of the title compound shows the strong characteristic absorption band at 1666.38 cm −1 due to aldehyde carbonyl stretching frequency. The shift in the band to lower wavenumber was due to the presence of α, β unsaturation. The band at 1610.45 cm −1 was ob-
Conclusion
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